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(57) Abstract: A [lA^triazoloP^-alpyrimidine 
derisive represented by the formula (I): (I) wherein Y 
represents hydrogen or (un)substituted lower alkyl: Z 
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have an antagonistic activity against an adenosine A 2A 
receptor and are useful for treatments for and/or prevention 
of various diseases attributable to the hypcrencrgia of an 
adenosine A 2A receptor, e.g., parkinsonism. 
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619 



620 



621 



622 



623 



H 



Me 

H 



H 0 MS m/z 452 (M+H)+ 



Me HO MS m/z 480 (M+H) + 



H 



.OMe h O MS m/z 482 (M+H) + 



Ha 



H O MS m/z 490 (M+H) + 



H O MSm/z514(M+H)+ 



H O MS m/z 520 (M+H) + 



H O MS m/z 544 (M+H) + 



OMe 



Me 



.N^Jk^Me H O MS m/z 480 (M+H)* 



H 9 
H 



H 



OMe 



H O MS m/z 532 (M+H) + 



H O MS m/z 495 (M+H) + 



H O MS m/z 535 (M+H) + 



H O MS m/z 560 (M+H) + 



OMe 
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NH 2 



«4«<6) y 



r N 

R 6 HN^N^J 



I N " — 



(l-Bd) 



NR 5 



H 

624 V^v^OMe ^N^/v^OMe H O MS m/z 472 (M+H) + 



625 V^-ss^OMe H [1^ H O MS m/z 480 (M+H) + 

626 V^^OMe H Me"^ H ° MS m/z 504 (M+H) + 



H 



^N^^v^S. ■ ^ 

627 V^^/OMe ][J> H O MS m/z 510 (M+H) + 

628 V^x^OMe ^CjL H 0 MS m/z 534 (M+H) + 

OMe 

H V e 

629 V^s^-OMe ^N^^A^Me H O MS m/z 470 (M+H) + 

630 V^ OMe ^^iT^r H ° MS m/z 522 (M+H) + 

631 V^^OMe ^ ^^[h Me H 0 MS m/z 485 (M+H)+ 

632 V^v^OMe ^Nv^N^^^ H 0 MS m/z 525 (M+H) + 



^ N -^s_OMe 




633 1 V^S/ 0Me H H ° MS m/z 550 (M+H)* 

OMe 
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n*m (7) 



NH 2 



NR 5 



» — R 5 



— NHR 6 



634 



635 



636 



637 



638 



639 



640 



641 



642 



643 



644 



645 




Me _ 




Me 




Me 





Me 




N 
H 



N 
H 

H 



^Me 

Me 
Me 



Me' 
H 



OMe 



Me 



I VIC 

1 



Me . p O 



* ^ N Me 



H 



Me OMe 



H O MS m/z 474 (M+H) + 



H O MS m/z 502 (M+H) + 



,OMe h O MS m/z 504 (M+H) + 



H O MSm/z512(M+H) + 



H O MS m/z 536 (M+H) + 



H O MS m/z 542 (M+H) + 



H O MS m/z 566 (M+H) + 



H O MS m/z 502 (M+H) + 



H O MS m/z 554 (M+H)+ 



H O MSm/z517(M+H) + 



x> 

OMe H 



H O MS m/Z 557 (M+H) + 



O MS m/z 582 (M+H) + 
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(8) 



NH 2 

Y vV\ 



" 5 
NR 



XXK) 

N N N 



(l-Bd) 



#^ 


• — R 5 


— NHR 6 


646 






647 






648 


^) 




649 






650 




H Me 


651 






652 




H 9 
H 


653 




H V> 


654 







Y Z ttSx-* 



H O MSm/z488(M+H) + 



H O 



H O 



MS m/z5l2(M+H) + 
MSm/z518(M+H) + 



H O MS m/z 542 (M+H) + 



O MS m/z 478 (M+H) + 



H O MS m/z 530 (M+H) + 



H O MSm/z493(M+H) + 



H O MS m/z 533 (M+H) + 



H O MS m/z 558 (M+H) + 



OMe 
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*5«(1) f** 



it&& — x Y Z 



OMe 

655 f^H H H ° MS m/z 457 (M+H)* 



H 



MeO' 

656 J jj II J H O MS m/z 392 (M+H) + 
Me 

657 ^v^-^^N^ H ° MSitVz412 (M+H) + 




658 \ r Nv/vN,y Y H ° MS m/z 432 (M+H)* 



659 




H 

T J HO MS m/z 379 (M+H) 

OMe 
OMe 
MeO^J-v, , , 

660 ^L^N^JL^ H ° MS m/z 457 (M+H)* 



661 Me^N"^ H O MS m/z 404 (M+H)* 




662 k^NvJ'Cp H ° MS m/z 377 (M+H)* 

Me °Y^V"N^ir^l H ° MS m/z 457 (M+H) + 



663 



OMe 



664 O N v ^ '^s^\ H ° MS m/z 392 (M+H) + 

Me " H ID 

665 " ° MS m/z 412 (M+H)* 



666 y ^N'^-^ v N^V^ H 0 MS m/z 432 (M+H)* 
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ft5*(2) V Hz 

(I) 

<t£* _ x y Z ^ti^-^ 



NH 2 
X N N 



Me 

MeO^A-..-^^/*^ H O MS nVz 379 (M+H)* 



667 .v. b «^—jj 



668 



676 



678 



MeO. 
MeO 




-0^"" > Xp H O MSm/z457 (M+H) + 

669 Me^ N 0 N ^0 H 0 MSnVz404(M + H) + 




^N'Y^ H O MSrrVz377(M+H) + 



OMe 



671 jiiL. H >jO^* H 0 MS 1X1/2 457 (M+H)+ 

672 S H IT* H 0 MSnVz392(M+H) + 

H h rv 

673 ( #!? > y^ s ^ N ^ vs! ^ H 0 MS rrVz 412 (M+H) 

674 (^n^nJCX H ° MS ^ z432 < M+H ) t 



fi7 r " H (TV H O MS rn/z 379 (M+H) + 

0/3 Me^N. , 



OMe 

0Me H O MSitVz457(M+H)* 



677 Me^N^^jQ^ H ° MS rrVz 404 (M+H) + 



°^ V < (PY* H ° MS m/z 377 (M+H) + 
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»5»(3) NH 



685 



X N N 



(I) 



~-X Y Z «l*x-* 
S^- 

OMe 

679 Jk H O MS m/z 447 (M+H) + 



680 H /*^ 0 H 0 MS m/z 382 (M+H) + 



682 (^N^^N^X^ 0 H O MS nVz 422 (M+H) + 



MeO 

i 

Me' 

681 l ^v^ v ^ N ^S /<J H O MS m/z 402 (M+H) + 



> h r=\ 

Me Y N ^V° H O MS m/z 369 (M+H) + 



"OMe 
OMe 

684 Me °vSl u /=\ H O MS nVz 447 (M+H) + 



^^'•O' H ° ms 394 (m+h)+ 



686 ( Q J jCTjb H O MS m/z 367 (M+H) + 

OMe 



687 ^JJLR^ H © MSm/z463(M + H) + 

688 9 H f~\ H O MSm/z398(M+H) + 
Me^N^- N -V 



H S-V 

689 j^Y^^ N >^*Y H ° MSnVz418(M+H) + 

690 (jj?N^^N^^ H 0 MSm/z438(M+H) + 



90 



WO 03/020723 



PCT/JP02/08666 



SJI5S? (4) f** 



XJOO 



X N 



fcStt —x Y Z 



693 



691 ^^N^JO H ° MSrrVz385(M+H) + 

Me * 

692 Me0 y^. g H0 MSm/z463 (M+H) + 



Me^N^ S-^ h O MSm/z410 (M+H) + 

C jQl^J^> H O MSmte383(M+H) + 

695 OvjOk H ° ^ ^ ^ (M+H)+ 

696 0>^jOk " ° MSm/z361 < M+H ) + 



697 OljCX. " ° MSm/z373 < M+H ' + 

698 ?3«-^Ok. H ° MSl ^ z377 < M+H > + 



Me 



HO MS m/z 377 (M+H) + 



700 .S~y f*^ H O MSnVz379(M+H) + 

701 ("^l J^jl H O MSm/2 389 (M+H) + 

702 C^N-^Ok. H ° MS ^ ^ (M+H)+ 
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msm (5) 




its® 


— x 


Y 


Z 




703 




H 


o 


MS m/z 389 (M+H) + 


704 


OjCX 


H 


o 


MS m/z 393 (M+H) + 


705 


Me 


H 


0 


MS m/z 403 (M+H) + 


706 


Me fj^N 


H 


o 


MS m/z 403 (M+H) + 


707 


Me 


H 


0 


MS m/z 405 (M+H)* 


/UO 




H 


o 


MS m/2 411 fM+!-ft + 


709 


OOjCX 


H 


o 


MS m/z 423 (M+H) + 


710 


Me ^ 

(J ^ 


H 


o 


MS m/z 425 (M+H) + 


711 


a A 

^ N Me 
Me 


H 


o 


MS rrVz 425 (M+H) + 


712 


Me^OsjjX^v^X^X. 
O 


H 


0 


MS m/z 447 (M+H) + 


713 




H 


o 


MS m/z 447 (M+H) + 


714 




H 


o 


MS m/z 465 (M+H) + 
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S55«(6) fHa 



715 



717 



H O MSm/z474(M+H) + 



Et 2 N 

O 

o 

716 a/m'N H O MSnVz470(M+H) + 



H °Y^) ^J^jl^ H 0 MS "V z 391 ( M+H ) + 

718 °^'0^>^Ok H ° MS m/z 404 (M+H) + 

Me 

719 O^N""^ H O MSm/z418(M+H) + 

720 ^ H ° MSm/z441 (M + H) + 

QXCX 

o 

721 Me ^° A ^jQ^ H ° MS ^ z448 < M+H > + 

722 

H O MS m/z 403 (M+H) + 



Me 

HO 

723 



H O MS m/z 391 (M+H)* 



724 

HN 



H O MS m/z 361 (M+H) + 



725 . u ^ H O MS m/z 377 (M+H) + 

Me" 



726 H I^H H O MS m/Z 379 (M+H) + 



Me' O' 
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i5«(7) V" 2 



732 



734 
735 



X N N 



fb**J Y Z feUi-r--? 

8^ 

727 ^i^N^jOk " ° MSn ^ z387 < M+H > + 

728 Qs^SJOn. H ° MSrrVz391(M + H) + 

729 ^yN^Us^A^ H O MS nri/z 403 (M+H) 

730 CX^R^jOk H 0 MSnVz403(M+H) + 

H f\ 

731 ^^N^^^A^ H O MSnVz403(M+H) + 

H O MS nVz 411 (M+H) 



MSnVz411 (M+H) + 



733 _ H jf^j HO 

{^jN^jOk H 0 MSrrVz423(M+H) + 

C^il H f**^ H ° MSm/z427 (M+H) + 

736 f #? Y F H H O MSntfz433(M+H) + 



F 

OMe H 

738 |j^p^NvAJ^ H ° MSnVz441(M+H) + 
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msm (8) 



NH 2 



—X 



Y 2 t&iix-* 



739 MeO. 



740 



741 



742 



743 



744 



745 



746 



747 



748 



XT' 



MeO' 



KjCX 




OMe 
CI 



Me 



EtoyCr 



749 MeO. 
MeO 

750 



ci^^ci 

OMe 
CF 3 



H O MSnVz441 (M+H) + 



H O MS rrVz 441 (M+H) + 



H O MS rrVz445 (M+H) + 



H O MS nVz 447 (M+H) + 



H O MS nrVz 457 (M+H) + 



H O MS m/z 466 (M+H) + 



H O MSrWz365(M+H) + 



H O MS nrVz 379 (M+H) + 



H O MSnVz462(M+H) + 



H O MSm/z480(M+H) + 



H O MSnrVz487(M+H) + 



H O MSnVz532(M+H) + 
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Bruns£©#& [tl/Jri7-' 7 7 — T n D ^— (Mol. Pharmacol.), 29, 331 
(1986)] ^##t^ofeo *l> hD>*^v:^1f- (KinematicattiO 
t7'> h^^7X^ Lfc50 mmol/L h »J 7 ( b h* 7^^^>- 
ffigftjg (Tris-HCl) (pH 7.7) *KMLfc„ S5S«*3i'C^flt (50,000xg, 

10#ia) L^ #^>tlfcMtH3HV|5lfi©50 mmol/L Tris-HCl^ffifft^JPiTH 
III, ra«©3ti&&H*fT-3fc« ft&ftfcg&ifcJB&fcs 5mg (Hi) /mL 
©Miii,KC&£ £-51-50 mmol/L Tris-HCljgffiift [10 mmol/L tttfbV^*^ 
7r; ^>r7$t- £0.02 h/mg«aiK (SigmaftSi) £^tf] 5: 

±!E©«!iiSr£l mLfc h U^ATtftiSLfcCGS 21680[T5V 2/ >A 2A g 

g^M: 3 H-2-[p-(2-*;i/^^^>^^;i/)7 /]-5'-(N-x^;i/ft;u* 

fO^TV : 403r jl — »J — /mmol ; New England NuclearftM; If ■ V 

f-y 7 7 (J. Pharmacol. Exp. Ther.) , 251, 888 (1989)] 50 //L (ftfttt&4.0 
nmol/L)£ £ H8Wb-&$l!R»Sfc50 #L£iD x. o *ll£r& *25 e Cr- 120^H»1i L 
**7^1IM (GF/C; Whatmantt^) ±-C£jgl!R§ltt»U i!*>lCzk# 
Ufc5//L©50mmoyLTris-HClj^®fa-C3|pli5fe^Lfeo *7^«ttt«tt*/t-f 7* 
;i/VA,fc#U ^>>f-lx-7- (EX-H ; »*»KlXjltt») *Jn* N ScMtfefi* 
»#*>>*-l/-$/3>*«7>*- (PackardftSO "CSH^Lfco 
Wmt&%n<D k2A%&W&& ( 3 H-CGS 21680^) IzMTZmmmcDWtii&d: 



MgMb-g.t)^aTT-©^a-^^^^^g )xl00 



±m&E. : I»b£«#£TT-© 3 H-CGS 21680*g<&jfifc&i6S 
^SWfe^a : 100 mmol/LS/7P^>5 L ;i/7'T r 7 v> (CPA ; Sigma 
aSSt) #STT'© 3 H-CGS21680^MMBgM 

a»ft^«l#4TT©*g^fi : M^&©§£i^bl%t)#£TT-© 3 H-CGS 
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6 mum-To 









10 7 mol/L 


44 


55 


170 


45 


238 


81 


259 


66 


265 


78 


269 


59 


656 


74 


672 


50 


677 


63 


680 


68 


688 


91 


709 


74 


712 


80 


716 


83 


718 


71 


719 


72 


720 


57 


727 


65 



fee 

g»*J2 : CGS 21680g|%*^ l/^-t^tt^ffl 

BST-feSo 7tV ->>A2Agg#ft«H-Cfc*CGS 2i68o*na^rtfcift#-rs 
ilT^y S/>A2AS^i**^bT®lfefrO*^j|itttWJg(medium sized spiny 
neuron) £ It 3 GABA{t«tt HPfflte ^ * 7 * W Eg MJ 2 ft % [ V * - * 
)l • • nj.-Dit-r Ji>^(J.Neurosci.), 16, 605(1996)] 0 £0fg£tt. 7" 
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5®^©«ttddY^T^^ ({*ffi22~25 g, B*Slc) * l#fco£lOE5ffl^T 
HKftff -otzo CGS 21680 (RBI*±M) (**K*tt«) £§#U 

10 ^g/20 #L£v£*JHgf*jfc?iAbfco a»MI±0.3% Tween80 [*U* 
^>i/>(20)v;n^>^y;*i^-M ^f^ig* (^Wl) T?ffl!»b 

Tffl^fco CGS21680£Hi^ftJ3&At-S30#iut, §*®tfb£$l£^tf!&*§MI; 
tzltmmt^^^^mm [0.3%Tween80^#^®2K : **JB] zzti^nm 
□&#bfc (10 mg/kg, x">X#:miO g&fct>0.1 mL) 0 H»fb-&$I$S:# 1 

3 7#3&&T ^ofcWJS^lfe.WI/ 7-^-UM*(i^Ba^©^lt ^ =i 7 

T2j :wK*^t:Sltfc***©S5»©^^S2yiOS>tt±Ts Mf©^ 

<"3j : (1) huKn ^K±t{C^(c!l(tfc^^ ; e©g5^©^iclI#llA s 5#W±, 10 
S>*Sfs (2) HuK^^{C^(tfeS^^©^©^B#F^^5#*#|T-, « 

r 4 j : (l) m&Zl3£Btt1t$i£Z®gm®nifcmmttlQ®M±T:* &J&T-© 

#imw# 5 iwsLk los^st (2) m&.*£izmtttc££*(Dgm(Dtt 
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%1 











ft mmrna) 




10 


50 


0 


0 


(0.3% Tween80) 










716 


10 


5 


9 


90 


718 


10 


2 


10 


96 


719 


10 


9 


9 


82 



t LT ©&ffl fcR^ *i* C i: tt* < x te©6lll©£%J&#-fcfl&©rti#BJ0«B§ 

M-fb^fco^rttx niiif§^n5±i3(D^oei©i©i5i\ est®* 
*ntt * fc wo «H ic^^ti^o s j&ffc-r « £*&©« 

ttt. emo^tgtt^^fe^^r^xi/^^fi^o^^^So^tt^s H 
**fflog»4s fc-^ti (i) *5<fcu c *©niai±»F«^ti4ffi % se^n^ns, 

glhlT^ ^«^T"$>a±fBtlH$: j e©^t^UT*c);v^. 

li> Jfe 3 ±I30%H £ i * fc »2 W±©M^Jffi«^i 2: £ a tf Sllfig 

iifi£ti©^s©*igBj©g^t(i, flb©En©*a&^#i*fe{±2w±^*'nT 
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*»W©B*0ft#l£l&ttftfcl8££ tit, *£P * £&5»M£P£4©^-f frfr 

%%fflv^s^i:^-e*ao mm. wlMs mmmommmMommiz^ 

^©^HtSttfrJ ; ^U^U>^©or^J^£ffl^£-£:#T-£6o 
^IfilMi:^I©zKWi*:^ffiv^TPM■r^-i:* s T•^^o 0!*tf N Y±tWJ«u « 

mtzzt&~(:%z>o mmn^(Dmm(ommut. mm. mm. mm 
Ms mm. mmu mm. wmrnvtm. ^mmm^^m^na 

tfLUHi Dl~50mg/kg£3~4|I]l3#ttTi£#t- &©#£?£ L^o 
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omitzti^(DmMmzm^n^z tittle wTT-EtoH«, 

#%#Jl : 7-7U-5-^OD-2-(2-7 'J ;U)[l,2,4] h 'J7VP[l,5-a]t'J ^> 

W099/43678&$8(Cfet5®5,7-^7 DD-2-(2-7 U ;i/)[l,2,4] h 'j 7"^ D [l,5-a] 
£ V ^ >( 17.4 g, 68.2 mmol) h 2- 7"D ^ 7 £ 7 > ^E- 7tK38 mL 

&anx.40 0 CT-*l#Lfco I&Pb^ 2B#Pp^^ctt>*3ll#P^iCT> ; er.T7jc$20 mL 

a^Wt^Cita^ Elft^£Jllf4Ml§r«12.6gf#fco £tl£2 mol/LT* 
>^-T-2-7'D>'V-;i/^rt80 mL£,fcl>*v^;U 7 K0.5 mLfcftlX. 

40 o CT*1.5B$P B TO$b£^ 7 mol/LT> ; t^7-^^y-;i'?§^20 mL£JO*T 
mu.t:2.m?&ym\stz 0 fcfomm^kZMZ-s tirliiLtzm&Z$iMTZ>z\tlz& 

13. -fb-^tla (11.6 g, 49.2 mol, 72%) £f#fco 

»H NMR (270 MHz, DMSOde) (Hppm) 6.28 (s, 1 H), 6.71 (dd, J = 1.5, 3.3 Hz, 
1 H), 7.19 (d, J = 3.3 Hz, 1 H), 7.92 (d, J = 1.5 Hz, 1 H), 8.4-8.6 (br s, 2 H). 
##0'J2: 7-7* 7-5-[4-(tert-7 h )l ^5 v >-W ;u]-2-(2-7 U 

;i/)[l,2,4] h U 7V D[l,5-a]f U 5: i?> Hb-&trt>) 

##^JlT-t#^»tlfe^b^a (6.00 g, 25.5 mmol) £tfN-;< ^;i/-2-£D 
> (J-^Ts NMP) eOmLCDM'&tlfCtert-^^I/tf^.^^V^^^^^b- h9.50 
g (51.0 mmol) ^7jDX.110°CT"4D$P B ^# Ufco Sii&^t7j<SJPX.T^>Ktli;7jc 

gffJ<$l£*§fco j^£-£t>-&T2-7*D^7-;l/-^'f V 7*D tVl/X-x^T h u 
^alx— >3>t" ?Hb£-t)b (6.74g, 17.5 mol, 69%) Z'&tzo 
m NMR (270 MHz, DMSO-de) 5(ppm) 1.43 (s, 9 H), 3.4-3.5 (m, 4 H), 3.5-3.6 
(m, 4 H), 5.65 (s, 1 H), 6.66 (dd, J = 2.0, 3.4 Hz, 1 H), 7.01 (dd, J = 0.9, 3.4 Hz, 
1 H), 7.4-7.5 (br s, 2 H), 7.84 (dd, J = 0.9, 2.0 Hz, 1 H). 

###'J3 : 7-7* y-2-(2-7 'j;i/)-5-t'^s;r:Ml,2,4] h U Z^D[l,5-a]b' U * 

«b^tic) 
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##0|2T-*§ tltzfc-n Ms (5.41 g, 14.0 mmol) tVVuutZ >40 xaLOM 
1-X8) 32 g (56 mmol) £flDX.gS-C15#P B TO$ \stz'&, ^mU^^M Ltz 0 
£ h £ £ tXb-&$lc (3.27 g, 11.5 mol, 82%) £f#fco 

>H NMR (270 MHz, DMSOde) 6 (ppm) 2.7-2.9 (br s, 4 H), 3.4-3.6 (br s, 4 H), 
5.63 (s, 1 H), 6.66 (dd, J = 1.7, 3.2 Hz, 1 H), 7.01 (d, J = 3.2 Hz, 1 H), 7.4-7.5 
(br s, 1 H), 7.83 (d, J = 1.7 Hz, 1 H). 

###|J4: 7-(3,4-^ h^i/A>i;jl/7U)-5-(2-^^;^i^)-2-(2-7'J 
;i/)[l,2,4] h U 7VD[l,5-a]tiJ ^ P> (it&m) 

W099/43678^fg(3|Bm©5-^DD-7-(3,4-i;^ h *i/^yi/JlT 5. J >2<2-7 
>j;i/)[l,2,4] b ij 7VD[l,5-a]t U 5. S>> Ub&V0A) (980 mg, 2.54 mmol) ^ 
h^t:h*D77>(25 mL) U 2-*;i/ ^ >Hf >^ (600 mg, 4.00 

mmol) , J^K± b U «7 AtKM (2 mol/L, 5.0 mL) N h ^« ( h U 7 
;i/*77^>) M^^«7A (0) (150 mg, 0.130 mmol) £#PX.s 7;l/D>SI 

©{b-&t)d (940 mg, 2.06 mmol, 81%) £f#fco 

iH NMR (270 MHz, CDC1 3 ) tf(ppm) 10.28 (s, 1 H), 8.03 (d, J = 6.9 Hz, 1 H), 
7.7-7.4 (m, 4 H), 7.29 (d, J = 3.5 Hz, 1 H), 7.0-6.85 (m, 3 H), 6.86 (br s, 1 H), 
6.58 (dd, J = 3.5, 1.8 Hz, 1 H), 6.41 (s, 1 H), 4.60 (br s, 2 H), 3.90 (s, 3 H), 3.88 
(s, 3 H). 

EI-MS m/z 455 (M + ). 

#%#|J5: 7-(3,4-^ Y^r^^y^^TX ;)-5-(3-*;K;i/7i-^)-2-(2-7 U 
;i/)[l,2,4] h'J7^D [1,5 a] £ U ^ V > (<fc£«Je) 
It-aWA (1.95 g, 5.06 mmol) N rh^tFD 7 7 > (50 mL) , 3-*;U 5. ;i/ 
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^>-g>*P>K(1.15 g, 7.67 mmol),RI6t h «J »>A7|C»*<2 mol/L, 10 mL) 
h^** (MJ7i-MX70) ^7-;^A (0) (300 mg, 0.260 
mmol) *fflv\ 34.5BtMfiJ64ff3WrttiU ##084i:B»©*ttt J; Dx ^ 
tie (2.12 g, 4.65 mmol, 92%) £t#fc 0 

iH NMR (270 MHz, CDCls) 5(ppm) 10.11 (s, 1 H), 8.58 (t, J = 1.5 Hz, 1 H), 

8.46 (dt, J = 7.9, 1.6 Hz, 1 H), 7.99 (dt, J = 7.6, 1.3 Hz, 1 H), 7.66 (t, J = 7.8 Hz, 

1 H), 7.60 (dd, J = 1.8, 0.9 Hz, 1 H), 7.30 (dd, J = 3.5, 0.9 Hz, 1 H), 7.02-6.88 

(m, 3 H), 6.68 (s, 1 H), 6.66 (br t, J = 5.3 Hz, 1 H), 6.59 (dd, J = 3.5, 1.8 Hz, 1 

H), 4.66 (d, J = 5.3 Hz, 2 H), 3.90 (s, 3 H), 3.90 (s, 3 H). 

EI-MS m/z 455 (M + ). 

TG&^flr : C 25 H 2 ,N 5 04 1.1 mOt LT 

C, 63.12, H, 4.69; N, 14.59. 
E\mU C, 63.18; H, 4.92; N, 14.73. 
#%0*J6 : 7(3,4-^^ h 5> >5-(4-*^ 5 ^7 i-^)-2-(2-7 U 

;V)[1,2,4] h U 7V U [1,5-a] £ V > (-fb^W 

31.5l*n£jS*fT$W*B\ ##Wfc|5l^©*^K:«fct)s flS^W (939 mg, 2.06 
mmol, 81%) £#fco 

iH NMR (270 MHz, CDC1 3 ) (5(ppm) 10.10 (s, 1 H), 8.27 (d, J = 8.9 Hz, 2 H), 
7.99 (d, J = 8.9 Hz, 2 H), 7.67 (d, J = 1.7 Hz, 1 H), 7.31 (d, J = 3.5 Hz, 1 H), 
7.00-6.86 (m, 3 H), 6.7 (br s, 1 H), 6.67 (s, 1 H), 6.59 (dd, J = 3.5, 1.7 Hz, 1 H), 
4.66 (d, J = 5.3 Hz, 2 H), 3.90 (s, 3 H), 3.89 (s, 3 H). 
EI-MS m/z 455 (M + ). 

##0|J7 : 7-(3,4-S>* h^i^0^1/7^)-5-(2-*;Ki^7i>-H 
;i/)-2-(2-7 U Ml.2,4] h U 7 s ) U [1,5-a] M U ^ (ib&Vdg) 

<b^A(983 mg, 2.55 mmol) &Hfofci? * ? JVM 2*7 § K (DMF) (15 mL) 
CmML. 2-^H;i/-3-f^7x>#D>8 (600 mg, 3.85 mmol) s *J4V"7 
PtM^I/7^ (1.0 mL, 5.7 mmol) \ xhv** (h'j7xrM77^ 
>) ;^7i?>7A (0) ( 100 mg, 86.5 ./imol) £Jn^ 7;1/^>^H^Tn Mftil 
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ftfc*i*IJl*fiS*nM** fiS«i&7j<T-Ji&£$fc&U «l*tt»T^S/»>A-Cl6 
(673 mg, 1.46 mmol, 57%) £f§fc„ 

iH NMR (270 MHz, CDC1 3 ) <5(ppm) 10.62 (s, 1 H), 7.69 (d, J = 5.1 Hz, 1 H), 

7.61 (d, J = 1.7 Hz, 1 H), 7.46 (d, J = 5.1 Hz, 1 H), 7.35 (d, J = 3.4 Hz, 1 H), 

7.01-6.87 (m, 3 H), 6.81 (br s, 1 H), 6.59 (dd, J = 3.4, 1.7 Hz, 1 H), 6.49 (s, 1 H), 

4.64 (d, J = 5.4 Hz, 2 H), 3.90 (s, 3 H), 3.89 (s, 3 H). 

EI-MSm/z461 (M + ). 

7C*#*f : C23H19N5O4S 0.7 H 2 Ot LX 

iH! C, 58.16; H, 4.23; N, 14.52. 

St»fi C, 58.27; H, 4.34; N, 14.77. 
#%#|8: 7(3,4- h=^^^>i ; ;i/7^^)-5-(3-*;i/^;U7 7>-2--f;i')-2-(2- 

7 y ;i/)[i,2,4] h Tv*D[i,5-a]f u s «b^h) 

itSVdA (979 mg, 2.54 mmol) „ ^7KDMF (15 mL) , 3-$;H;^2-7 7> 
**P>^ (600 mg, 4.29 mmol) \ V 7*D K;i/Xf;i/7 ^ > (1.0 mL, 5.7 
mmol) > rt>7^ ( h ij7i-M^7 0) ^7^>)A (0) ( 100 mg, 86.5 
/zmol) £fl§lr\ 25.5RfBIRlB*fjV\ i/'JijW7A^p-7h^77-f- (n- 

^*^>/Mx^;i/=2/i-i/ii?jgm) -cifiist^, mwtx-i-jwmmfczfj 

O&mts &%M4tm&<D%&£&*). {b&VSh (206 mg, 0.462 mmol, 18%) 

m NMR (270 MHz, CDCI3) 6(ppm) 11.13 (s, 1 H), 7.61 (d, J = 1.8 Hz, 1 H), 
7.50 (d, J = 1.8 Hz, 1 H), 7.34 (d, J = 3.4 Hz, 1 H), 7.0-6.87 (m, 3 H), 6.99 (d, J 
= 1.6 Hz, 1 H), 6.80 (s, 1 H), 6.74 (br s, 1 H), 6.59 (dd, J = 3.4, 1.6 Hz, 1 H), 
4.66 (d, J = 5.4 Hz, 2 H), 3.90 (s, 6 H). 
EI-MS m/z 445 (M + ). 

#%0«9 : 7-7?y-5-(2-*;i/^l'7i-;V)-2-(2-7 U;i/)[1,2,4] h iJ77D[l,5-a] 

###J4Ti#?>*i;Hb-&t»d(47 mg, 0.10 mmol) £ h U 7^Dff8(1.0 mL) 
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fci&flSU b 'J 7;i/^-O^^>^;U*>^(0.10mL, 1.1 mmol)£ft]X.^?ST-15.5 

will fcfom&mzmmmwkztoz., ? uu^^A-^miavm^n 
tz%$kmizffim-kt&7k£&%$t&s «Mv^i/»i7A{zj:s^iii, mug* 

/Wm*3-)l = 2/lT- MP§) "CUSHi U -fb^i (14 mg, 44 mmol, 44%) 

iH NMR (270 MHz, DMSOde) <5(ppm) 10.16 (s, 1 H), 8.40 (br s, 2 H), 8.0-7.5 

(m, 4 H), 7.93 (dd, J = 1.7, 0.7 Hz, 1 H), 7.21 (dd, J = 3.4, 0.7 Hz, 1 H), 6.72 

(dd, J = 3.4, 1.7 Hz, 1 H), 6.63 (s, 1 H). 

EI-MS m/z 305 (M + ). 

###!|10 : 7-7*5. ;-5-(3-^l/Ul/7i-;b)-2-(2-7 U )l)[l,2,4\ h 'J7VO 

[l,5-a]fU (fc&m) 

0%m5-?nt>tltzfc'&Vde (2.53 g, 5.68 mmol) ^^^DD^> (150 mL) 
Kjgfc?U 7R (7.5 mL) £cfctH)DQ (3.51 g, 15.5 mmol) fcjJOX^ ^-£581$ 

?<$mnLtzo fcfom&mz7)<.mibj- v u^azk-^m (2moi/D ^spxs *fmtfe 

^ &n&faHiVt<D<h'&% ( 1.04 g, 3.41 mmol, 60%) £*#fco 7XJf£7 

J-)IT: HJ^aU— >3>£frofc 0 «^HTT«M^ <b-&t)j (117 mg, 0.384 
mmol, 7%) %mtzo 

m NMR (270 MHz, DMSOd 6 )<5 (ppm) 10.15 (s, 1 H), 8.59 (s, 1 H), 8.40 (br d, 
J = 7.6 Hz, 1 H), 8.38 (br s, 1 H), 8.32 (br s, 1 H), 8.06 (d, J = 7.6 Hz, 1 H), 
7.93 (d, J = 1.7 Hz, 1 H), 7.79 (br t, J = 7.6 Hz, 1 H), 7.20 (d, J = 3.3 Hz, 1 H), 
6.90 (s, 1 H), 6.73 (dd, J = 3.3, 1.7 Hz, 1 H). 
EI-MS m/z 305 (M + ). 

###ijll: 7-r* y-(4-*;l/*;i/7x^;l/)-2-(2-7 U;i/)[l f 2,4] h <J7\7*D[l,5-a] 

^me-Cm^tltzit^i (939 mg, 2.06 mmol) S^70D^^> (60 mL) 
fc&fWU 7k (3.0 mL) fc^OTDDQ (2.38 g, 10.5 mmol) ZtiW Z.'£UZ' 4Gft?3 
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JfJtUfco Rf&B&totJkMibi- h 'J ^ ATK^rS (2 mol/L) *1mZs *rtfiLfc& 
fti^k (452 mg, 1.48 mmol, 72%) 

iH NMR (270 MHz, DMSO-d G )<5(ppm) 10.11 (s, 1 H), 8.35 (br s, 2 H), 8.28 (d, 
J = 8.5 Hz, 2 H), 8.07 (d, J = 8.5 Hz, 2 H), 7.93 (d, J = 1.7 Hz, 1 H), 7.20 (d, J = 
3.3 Hz, 1 H), 6.88 (s, 1 H), 6.72 (dd, J = 3.3, 1.7 Hz, 1 H). 
EI-MS m/z 305 (M + ). 

##0|J12 : 7-7 U -5-(2-*;i/ ^Jl/f 1 7 i >-3->f ;b)-2-(2-7 'J [1,2,4] h 'J 
7V" D [1,5-a] t: US *J y Mb^tlm) 

#%^J7^t#^)tlfc^t)g (550 mg, 1.19 mmol) ^^^D^^> (40 mL) 
C^it, 7k (2.0 mL) & <fc IFDDQ (1.00 g, 4.41 mmol) £SD*.MT*65I$ISI 
JSftL-fco SiBS^^aCzlcK'fb^- h (2 mol/L) £fln;i^ #rajLfc*S 

'fb^m (93 mg, 0.30 mmol, 25%) £f§fco 

>H NMR (270 MHz, DMSOdeMtppm) 10.55 (s, 1 H), 8.40 (br s, 2 H), 8.17 (d, 
J = 5.0 Hz, 1 H), 7.93 (d, J = 1.7 Hz, 1 H), 7.65 (d, J = 5.0 Hz, 1 H), 7.21 (d, J = 
3.3 Hz, 1 H), 6.72 (dd, J = 3.3, 1.7 Hz, 1 H), 6.69 (s, 1 H). 
EI-MS m/z 311 (M + ). 

#%0«13 : 1-71 y-5-(3-*;K;V7 7>-2->f;V)-2-(2-7 'j ;b)[l,2,4] h 
D [1,5-a] tT'J ^> (Ib^n) 

#%^J8T"t#^tlfe'fb^-t)h (323 mg, 0.725 mmol) Ji/^OD^^V (30 mL) 
CSPU * (3.0 mL) &cfctfDDQ (500 mg, 2.20 mmol) *JlP^M-C6BB3 
«#Lfc«, £Jfcfi^«fc*iMb:*- b 'J ■> A7k?§r« (2 mol/L) £fln*s #rlilL-fc*S 

<b^n (160 mg, 0.543 mmol, 75%) £f#fc 0 

iH NMR (270 MHz, DMSO-d 6 )(5 (ppm) 10.95 (s, 1 H), 8.51 (br s, 2 H), 8.00 (s, 
1 H), 7.93 (s, 1 H), 7.21 (br d, J = 2.0 Hz, 1 H), 6.99 (s, 1 H), 6.83 (s, 1 H), 6.73 
(br s, 1 H). 
EI-MS m/z 295 (M + ). 
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#%0IJ14 : h*D^i>-2-(2-7 U *-Ml,2,4] h U 7 S J D [l,5*a] t.* 

■J S5» «b£t)o) 

7X^tfcx^y-;HZ60%7K^'fb^ h U^A(14.15 g, 353.7 mmol)£'J>ft-fo 
MU tK^Ts ^il/VD>i^ifMXr^ (61.61 g, 353.7 mmol) *5«fc 
lF&ftl©3-:PS. 7-5-(2-7 U;i/)- 1,2,4- h IJ7^ (17.70 g, 117.9 mmol) 
^fc^60«fKJa«ELfcoMfc^aJ^* (354ml) £iD;is 10%Jgg? (400ml) 
T? WSt t L s T- US IS tR# t fc off & ft fc &£ * *3U !6* U T N fc-&$>o (24.36 

g, 89%) *&&K&mtLxmtz 0 

m NMR (270 MHz, DMSOde) 6 (ppm) 1.87 (s, 3 H), 6.71 (dd, J = 1.8, 3.4 Hz, 
1 H), 7.16 (d, J = 3.4 Hz, 1 H), 7.93 (d, J = 1.8 Hz, 1 H). 

##^J15 : 5,7-^7 OD-2 (2- 7 'J^/H^f Ml,2,4] h 'J ?V"D[l,5-a]t! U 5. 

fctfUfctf^rS'lfi'fb'J > (79 mL) t:##^J14T'^ f> ftfcflj£$lo (15.86 g, 
68.36 mmoD £2)DiL 2B$ffl»3[ Lfco MJET«£§£ UTf# S>ftfcaM£s 
7jc^T> 7k (350 mL) £fln;Ls MT-mfWbfco *§£*ifc£S*ttBL 
Jilt, fti-&«to (18.38 g, £Mtt) Z&1%&&mtLTmzo 
m NMR (270 MHz, CDCla) (5 (ppm) 2.60 (s, 3 H), 6.60 (dd, J = 1.0, 1.7 Hz, 1 
H), 7.32 (dd, J = 1.0, 3.5 Hz, 1 H), 7.65 (dd, J = 1.7, 3.5 Hz, 1 H). 
###|16 : 7-7U-5-^DD-2-(2-7 I) ?Ml,2,4l h >J7VD[l,5-a]K 

##$]15T*f§ £>ftfcfc£t)p (18.38 g, 68.30 mmol) ? 7 — ;U (68 mL) £ 
MU 7>t-7-^^y-;V^i (7 mol/L, 97 mL) $JflxT> M^SI^H 
JB#Lfco 7K(350mL)^APX.Ts ^ B aT*1.5R^Ji# U »e>ftfc*Sffi*»3$U 9£ 
ills fb£tlq(l3.21g, 77%)*6fi*§Jli:bTftfc. 

iH NMR (270 MHz, DMSOde) (5 (ppm) 2.23 (s, 3H), 6.71 (dd, J=3.3, 1.7 Hz, 1 
H), 7.16 (dd, J = 1.0, 3.3 Hz, 1 H), 7.92 (dd, J = 1.7, 1.0 Hz, 1 H), 8.36 (br s, 2 
H). 

#%#J17: 7-7^7-5-(4-£;M^>£^U ^7)-2-(2-7 U JV)l 1,2,4] h 'J 7VD 
[l,5-a]£'M^> «b^r) 
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##^J1T-I#?>tt^<b^a(6.03 g, 25.6 mmol) £ N - * ft f O V K> (45 
mL) £?g/$U -i Vz^3f yglfJU^ril' (7.89 mL, 51.2 mmol) 
X., 110°CT*4BlfF^^Lfeo £Jfo«rax^;i/T«!U TkT'ft&Lfco 

x.?y-ft (100 mL) (C^Ls TkiHb^ h U t> Li^MWSX mol/L, 50 mL, 50 
mmol)$*nx.80°CT'30^F^jft# Lfec £«£METT"¥#©fr*« ^IIU 
M£7KT-#!Rb/fcc MS?T£«£pH 5t3fHfi5U #r tB Lfc*£^£MU 
TK^^Lfco f#^.*lfe^ H B B^MET^L^ $^€s^ll£LT<bl^!lr(8.63g, 
24.2 mmol, 92%) £f#fc 0 

iH NMR (270 MHz, DMSOd 6 )(5(ppm) 1.43 (m, 2 H), 1.88 (br d, J = 10.2 Hz, 2 
H), 2.45-2.60 (m, 1 H), 3.04 (br t, J = 10.2 Hz, 2 H), 4.16 (br d, J = 13.4 Hz, 2 
H), 5.66 (s, 1 H), 6.64 (dd, J = 1.7, 3.4 Hz, 1 H), 6.99 (dd, J = 0.8, 3.4 Hz, 1 H), 
7.38 (br s, 2 H), 7.81 (dd, J = 0.8, 1.7 Hz, 1 H), 12.26 (br s, 1 H). 
%mn\ : -fb^^l—288 

ft-£$Jl~288(±^ UT(Dfi&-Znt>tlfzo 
IS 1 (VII) Olll 

RiANH 2 (i£>K RiWb^t!l~288©RM;*g^-f £^T'fc£) (l mol/L ? U 
D*;l/A«, 0.12 mL, 0.12 mmol)2:R 2A CHO (iS>K R 2A &'fb-&tll~288©R 2 
{Cffi^-r^ST-fe^)) (0.5 mol/L *>?J— )Vmk, 0.15 mL, 0.075 mmol) £96 1> 
3L)\,^rj >7nt"( *-7\/-VlzMz-T®mL, IST'llfWlfe. fcfom& 
\Zt? S-M0.2 mLX &&l$7yn— ^ ^ HRA-400£iI&£ ft£:7j<fil<b*£ 
H(0.15 mL, 771/ F U u/^±S^)£*nx.T^fflt. ^T*4~16l$P^»#L£o ^ 

d D*;i/A (0.3 mL)£ <fci>**;i/ ^ 'J x^i/ >(i% v V-ftso-e 

>&E-&ft, 0.15 mL, P—t'^ : 1.0-1.5 mmol/g)*SDX.T^gB Us SST" 

(0.2mL)£iPx.x mmtZZtlZ&t), <b^tl(VH)©N-^^;i/fP'J F>«£ 
112 

i*MlT*t#£ti£'fb'£t) (VII) ©N-/^i/tDij K>^r«{3^ ###'JiT-^£ 
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nf;7-7^-5^0D-2-(2-7'J^)h , J7^P [l,5-a] M 'J ^ V >(0.3 mol/L N-^ 
fjl/fD U H>?&$, 0.1 mL, 0.03 mmol)£J)|];LTM U 130°CT' lBP^W U 

fc o m t> n fc s j&^m t n-(2- ^^ij^hx^zu^wj^fuvd 0 /. 

^ fcTx;i/^>-tf 0.075 mL, D— x-f : $)1.3 mmol/g)£;!)[I;iT 

IHU 130 e CT*lBP^#Ufco ft£;h,fc£jfo$g«fc*DD*;i/A(0.4mLX 
U t-Jl/t'J ^>(2% ^t*^;i/^>-b*>±fcfi-&^, 0.075 mL), ^W-Ol/^D 'J 

K(2%i;hr-;i/^>-fe*>±t».-&^, 0.075 mL, P 5* -f 
$:$2.1 mmol/g)£flD*TfBI5IJU ^fiT-lBP^« Lfc„ #£ftfcKjMr«£ 
ftaUfc^ n*U7>ttS«^>^S/;i/SCX(BONDESILSCX)*7A^flH\ B3*S 
Mlil-r S - t IZ £ D s ftl§rtU~288£MIMX^30-60%-Cf#fco 
H»J2: 7-7U-2-(2-7'JJI/>5-(2^ h *i"<> S^l/T" 5 / )-6-^ ^;i/[l,2,4] 
h U 7V*o[l,5-a]t'J ^ ^ > (fls£&289) 

0^mi6Xn^>tltcit^q (400 mg, 1.60 mmol) > 2-p< h^^^>^;i/T^ 
> (1.10 g, 8.00 mmol) HJ •> A (509 mg, 4.80 mmol) £ ^ 

*;i/*^>F (9 mL) *K 170°CT40^P^jl# L fco MfC^L/x @£I£x?- 

^;UT'^tB) -C*MKU -fb^t/289 (546 mg, 97%) LTtffco 
iH NMR (270 MHz, DMSO-d G )tf(ppm) 2.05 (s, 3 H), 3.86 (s, 3 H), 4.58 (d, J = 
5.6 Hz, 2 H), 6.62 (dd, J = 1.7, 3.3 Hz, 1 H), 6.84 (dd, J = 7.6, 7.6 Hz, 1 H), 
6.93 (d, J = 3.3 Hz, 1 H), 6.97-7.04(m, 1 H), 7.08 (s, 2 H), 7.19 (dd, J = 7.6, 7.6 
Hz, 1 H), 7.81 (d, J = 1.7 Hz, 1 H). 

%mmz : 7-y 5. J -2 (2-7 U ;i/)-6-p< ^;i/-5-^E )l* U y [1,2,4] h U TV D[l,5-a] 
f'J * S>> (>fb-&t)290) 

6>* tfi£«B290 (83%) &Sfi^i:LTf#fco 

iH NMR (270 MHz, DMSOde) <5 (ppm) 2.05 (s, 3 H), 3.18 (t, J = 4.3 Hz, 4 H), 
3.72 (t, J = 4.3 Hz, 4 H), 6.66 (dd, J = 1.8, 3.4 Hz, 1 H), 7.04 (d, J = 3.4 Hz, 1 
H), 7.51 (s, 2 H), 7.85 (d, J = 1.8 Hz, 1 H). 
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fSJfcfcU : y-2-(2-7 'J JlH- * ^)V-5<4- 7 x - ;i/ K ^ 7 S> > 1-f 

;i/)[i,2,4]hU7 , ^p[i,5-iJh:y $s;> (-fb^29i) 

(60%) SfiMibLT^fco 
iH NMR (270 MHz, DMSOd 6 ) <5(ppm) 2.10 (s, 3 H), 2.51-2.52 (m, 4 H), 
3.30-3.32 (m, 4 H), 6.68 (dd, J = 1.8, 3.6 Hz, 1 H), 6.81 (dd, J = 7.7, 7.7 Hz, 1 
H), 7.00 (d, J = 7.7 Hz, 2 H), 7.05 (d, J = 3.6 Hz, 1 H), 7.24 (dd, J = 7.7, 7.7 Hz, 
2 H), 7.54 (s, 2 H), 7.87 (d, J = 1.8 Hz, 1 H). 

HM5 : 7-7^y -2-(2- 7 U fr>6-* ^-JV-5<4-^ fc^7 V >-W ;i/)[l,2,4] 
h 'J 7 V □ [1,5-a] WX*Jy Ubl^$J292) 

yi?>frt>. 4h&m92 (58%) SafeligffiilbTWfco 

iH NMR (270 MHz, DMSO-d 6 ) tf(ppm) 2.04 (s, 3 H), 2.22 (s, 3 H), 2.44 (m, 4 
H), 3.19 (m, 4 H), 6.67 (dd, J = 1.8, 3.4 Hz, 1 H), 7.04 (d, J = 3.4 Hz, 1 H), 7.48 
(s, 2 H), 7.86 (d, J = 1.8 Hz, 1 H). 

HJ60IJ6 : 7-T^y-5-(2-7^;a-P^>^;i/T^7)-2-(2-7 V )l>6-* ^Ml,2,4] 
h'j7^o[l,5-a]^>J5^> Ubl§r$!293) 

>9)\sTl>frt>s <b^«3 (50%) £afe*ggi:LT*#fco 
iH NMR (270 MHz, DMSOde) <5(ppm) 2.02 (s, 3 H), 4.65 (d, J = 5.6 Hz, 2 H), 
6.62 (dd, J = 1.7, 3.4 Hz, 1 H), 6.94 (dd, J = 1.7, 3.4 Hz, 1 H), 7.06-7.31 (m, 4 
H), 7.49 (s, 2 H), 7.80 (dd, J = 1.0, 1.7 Hz, 1 H), 8.34 (t, J = 5.6 Hz, 1 H). 
nMM7 : ^-£^294-566 
*b-&tl294~566(±s tt"f©^t*lf^nfco 

in i its®) (xv) (Dmm 

R6ANH2 (j£4U R 6A li<b£«4~566®R6»M!t3*T'fc£) (l mol/L 7 
□ D*;)/A*g?&, 0.10 mL, 0.10 mmol)£:R» A CHO (5$4\ R8A(i<b^294~566 
OR 8 (Iffii-T^ST'$)S) (0.5 mol/L *7 7-;i/$$, 0.15 mL, 0.075 mmol) 
£96£x;i^7P*^7-7U- M3flD;lT$llflU g«2Bf POT$Lfco £ 
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hIRA-400fc£J#$ftfc**(b#£*(0.16 mL, K U 
v^tt*D4ttl;l"CfcHU MT*i2B3H«#Lfc« Kj&*«C*nP7fr«,A(0.5 
mLX *J<fcU c *;i/^^^U^f-l/>(l% S/*t-;i/^>-e>^fi^, 0.15 mL, P 
_xV>^* : 1-0-1.5 mmol/g)£Jn*-C$&B5U MT?2BIH«fl i Lfc. I#e>ft 

fcsjB***aiibfc«x mm* (0.7 mD fcitM^-^/^o 

D*;i/A?i£igJ& (1/5, 0.6 mL) T-iSfc&Lfco £**Ji*±T-&fc"B\ 
y-;i//ftgjxf-;i/ (4/1) (lmol/L, 0.075 mL) T«Clfets.«§4 

Ln (xv) ofiKffisitfco 

182 

is i T-t#&nfc-fb^«B (xv) oMits ^mntmztitcib'&Mr (0.06 

mol/L^PPtf^AMifc, 0.50 mL, 0.030 mmol) N I k Fn + ^W h U 7 
VT— ;K0.25 mol/L7 PD*Jl/i»/r h 7 t K P 7 5 >(3/l)$g», 0.12 mL, 0.030 
mmol) ^ h U x-j-JVT K > ( 1.0 mol/L? P P jJvH/ A$S$ft, 0.070 mL, 0.070 mmol) 

(l%^hTx;i/^<>4f >&Sl^f£, 0.15 mL, P-^-f : 1.0-1.5 

mmol/g) fcj&DiU 50~55 c CT*200#M}$L;ko £JfcS-&&#©»H&it8!l U 
^DP^A (1.8 mL) T#t#&> #»JB££T£tHi\ »&£®*L.fc„ 
^^DO*;i/A/^^y-M^M (10/1, 0.60 mL) tIJg«?U /W*5f H 
AG1-X8 (0.30 mL) fciDX., ^T*3I^P^»Lfco fifSS^to+oaHBSita 
U «i?DD^l/A/^^y-M« (3/1, 1.8 mL) T*#t#^ £«ftJ9 
fc±T£k"ti\ SI^^U;. aai*^PD*;i/A (0.70 mL) CgiU 
•J t-;K^U i;>(2% ^brx;u^>-t?>J±S^, 0.075 mL)£J;tf^>W )\> 
^ptj h**U^— h*(2%^tfx;i/^>-b*>±tg-A.fls: > 0.075 mL, P — 5 s -f 
>^*:i&2.1 mmol/g) XT ®HLx M-ClBRSjfttfLfco £Jfo?S£tl4»© 
»JB**3"JL^ »Jg%^pn*;i/A/^^y-;uS^jS*l (4/1,1.2 mL) 

^ £&*g5&U <b£rt)294~566£TO®3fl&$m0% 

HJSW : <b£$l567~654 
##WT-*#£ftfc<b-&^c (20 mg, 0.070 mmol) ^^PD^PA (0.50 mL) 
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fcjgjSPU R 5A "NCS (5£<K R5A{i<b-^t)567~6540R 5 (lffi^-r§a-?:$>i.) O 
^DD*Mii (l.Omol/L, 0.090 mL, 0.090 mmol) £flUX.^ 
24«HIMM*Ufc. S^tlCTU^f^'JXf^ (200-400^ 
2% ^fc*^;i/^>-fc? >±tfi-&ft,0.15mL, D-xV >^ : 2mmol/ga±) 
^DP*M (0.20-0.30 mL) £inx^ g*ST*£ 6 (I20^Hljtff Lfc&> b 

lIB'Wb^^l'©^ O P*;i/A?g$(0.16 mol/L, 0.50 mL, 0.080 mmol) £#PX., 
55°CT-4M8i#Lfco £jfom£*^0flM6#*S*U SitM-S?**^ > 
(0.30 mL) s R 6B NH 2 (*S>K R 6B l±fbl^!567~654©R^ffl^t-3»T-fc3) 
0^DP*;i/A|| (1.0 mol/L, 0.13 mL, 0.13 mmol) £flD*x 80°CT2SP^tS 
# Lfeo £ D O (0.40 mL) :fc«fciwi/ ^ »J u > (100 

~200;< y ^> 1% ^tf-;i/^>-fe*>ftM-a^, 0.30 mL, o — 5*4 : 

1.0-1.5 mmoi/g) * suits sai?»ft«*f ufcft, ^>^fflu * 

x^;i/SCX (A*U7>m 0.30 mL) fclR«£"&fco ^^^-^.t^V^ 

r7©^^;-;i/i?St (2 mol/L) -e+#«#&s 

(4 mol/L) (L20) TjKU Sl$t)£?3ffi Lfco »3S 

(0.60 mL) IzmfeML, AG 1-X8 OU* 1 ?* KttSL 
0.30 mL) fcJPX, «£&&M-C30#IH8t*f Lfco l/5*>*tt»JU 

It^M^ttglU to£&667~654£¥*9jIJ*iR*30% 

H»J9 : <b-&$l655~750 
###j9~13T-f§£ftfc'fb£^!i~n (0.030 mmol) ©t^Ttl^^N-./ f/l'tD 
K> (0.10 mL) C$g#Ls R 9A R 10a NH (5$4\ R9A£J:lFR 1 ° A &^ft ; e r *lfb£- 
t)655~750©R9£<£lHt 10 £$i3l-£*T-&£) ©N-^^l/hTn 'J H>&*£ (1:0 
mol/L, 0.060 mL, 0.060 mmol) 33<fctf»K (0.010 mL) £2lPX.s 

H >SS«*K (0.30 mol/L, 0.30 mL, 0.090 mmol) £jbPx.v 31 t^^ST'2 BP^ 
Pbfe. SM^tl©ii§iETT-@4^ 8iCi?nD^A (0.50 mL) 
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%&V7kmti- h U "?AzKii?j& (2 moUL, 0.20 mL) £#P;ts gST*30#|igfl&# 

©»»x^-;ujg* (4mol/L) %1)nZ-2>Ztlz& *)i&Mi&£LTmffil,tzo 

{4-{3-[7-?^-2-(2-7 U ;i/)[l,2,4] h 'J 7 1/ D [l,5-a] b' 'J ^ 5> >-5-f ;H^>y 

iH NMR (270 MHz, DMSO-d 6 )<5(ppm) 8.44 (br s, 2 H), 8.32 (s, 1 H), 8.12 (d, J 
= 7.9 Hz, 1 H), 7.95 (dd, J = 1.8, 0.7 Hz, 1 H), 7.88 (dd, J = 1.8, 0.7 Hz, 1 H), 
7.78 (d, J = 7.6 Hz, 1 H), 7.65 (br t, J = 7.8 Hz, 1 H), 7.20 (dd, J = 3.5, 0.7 Hz, 
1 H), 7.11 (dd, J = 3.5, 0.7 Hz, 1 H), 6.86 (s, 1 H), 6.73 (dd, J = 3.5, 1.8 Hz, 1 
H), 6.66 (dd, J = 3.5, 1.8 Hz, 1 H), 4.49 (m, 4 H), 4.0 3.0 (m, 6 H). 
EI-MS m/z 469 (M + ). 

7C^#«f : C25H23N7O3 2 HC1 1.5 R 2 Ot LT 

mmm c, 52.41; h, 5.29; n, 16.55. 

ItM C, 52.24; H, 5.01; N, 17.06. 
4-{3-[7-T ^ y-2-(2-7 >J 1,2,4] h U 7 y J P[l,5-a] b 'j 5. V >-5-f ;H^> *?M 
V^7i/>-l-ij ))/#*i'7fr : r\l h*i&M (<fb£rt)718®^M) 
*H NMR (270 MHz, DMSO-de) 6 (ppm) 8.38 (br s, 2 H), 8.32 (s, 1 H), 8.12 (d, J 
= 7.6 Hz, 1 H), 8.05 (s, 1 H), 7.94 (s, 1 H), 7.75 (d, J = 7.3 Hz, 1 H), 7.65 (br t, 
J = 7.6 Hz, 1 H), 7.19 (d, J = 3.0 Hz, 1 H), 6.84 (br s, 1 H), 6.73 (br s, 1 H), 
4.47 (br s, 2 H), 4.3-2.8 (m, 8 H). 
EI-MS m/z 403 (M + ). 

TbMfrffi : C 2 iH 2 ]N70 2 2 HC1 1.5 K 2 0£LT 

H$iHI C, 50.35; H, 5.49; N, 19.13. 

ffgffi C, 50.11; H, 5.21; N, 19.48. 
l-{4-{3-[7-^ 7-2-(2-7 »J ;i/)[l,2,4] h Uy^D[l,5-a]f 'j = i? >-5->f > f J 
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MK^7 V >-W M*-$ J >J«J& (ft£$)719©iM?iI) 

iH NMR (270 MHz, DMSOd 6 ) 6 (ppm) 8.43 (br s, 2 H), 8.31 (s, 1 H), 8.11 (d, J 

= 7.9 Hz, 1 H), 7.94 (s, 1 H), 7.78 (d, J = 7.3 Hz, 1 H), 7.65 (br t, J = 7.7 Hz, 1 

H), 7.20 (d, J = 3.3 Hz, 1 H), 6.86 (s, 1 H), 6.72 (br s, 1 H), 4.46 (br s, 2 H), 

4.2-3.9 (m, 4 H), 3.6 2.8 (m, 4 H), 2.04 (s, 3 H). 

EI-MS m/z 417 (M + ). 

txM^ : C22H 23 N70 2 2 HC1 2.3 H 2 0 1 1 T 
HiPJjft C, 49.92; H, 5.74; N, 18.06. 
§t$4g C, 49.69; H, 5.6 1; N, 18.44. 
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1. St (I) 




(I) 



R 1 

< 

R 2 

;^^S^{iS^fe^)U<(i#g^©»M^^b^ R 2 (i7k^^ gm*>U<& 
^ggl©i£M^^;^ sm*>b<(i#S^o^^or;i/^;ba, g&*>u< 

i±#iiofii7j^-iH, am*) t<i±#a^o^^^^-^«. g&*> 
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R 5 N 
R 6 -N 

H 

(a+x RHtgttt t < ii#a^©«^^^^ sift* t < 

D7J^M, filft* b < tt#Stfc©7'5;i/*;i/*£fcttgft* b < tt^gJft© 

Iil)b<lMi©^>^n7MM> g&fcb<ti#g&©«£&7 , ;i'* 
-;i/Ss g&& b < mm&Oim.TK*-)^ g&*> b < H:^gj|077;p 
fcfctgtfc* b < tt^StfeO^r- P7'J -W7Jl/Jr;i/S?:St) £H 

T] £ltu R 3 (izk^^ fii7;v+;«s fifths t 

.V 

R 7 

Jft* b < t±#g&©ffi»7;i/*;i/^ Sift* b < tt^gift©^* n7;^^4 
b < tt#Ii®7 U gl&* b < tt*gSl©7 , 7;i/*;i/a* fcttS 

!(l*b<tt*gtft©**SI**«-r) ft* - *"] ft*f» fc«U Ytf^jju^-f 
*S8^ Q^K&JS^FSfctt-NR*- (5£*k R^fcfcfcfRJS^ SSlfcL<t±#g 

^©{£^T;i/^;i/^ gtft*b<ii*glft©i£a7;u3^2/*;u#-;i/*N 
t.U<l4^ll«IOi/^P7M^ gft*)b<tt^gSl©7 , U-;u^ gift* 
L<«4^g»©<B»7;i/^=^ gfft*L<tt*tt»0fi»7^*=;i/a^ S 
b < tt*gtft©77;i/^;i/S*fcttgglt» b < li#Ii50^TD7 'J -;K£ 

it 

R-N^ 
116 



WO 03/020723 



PCT/JP02/08666 



Q 2 N— 

R 12^-(CH2) n 

ad^vI^ COR 13 (^*> R 13 li7jc^^> 

JV7K;&, &1gk7)l3 &m7)VZ2*i'i3)lX-)l'&, gtfc*L<J± 

#^©^u-;i/S^fc(iam*)b<{i#gm©^Jis^^-r) > -nhcor^ 




oa 

2. Z^K*iS?-Cfe*SI*©l5H^l3lIB«©[l,2,4] h ';-7VP[l,5-a]h-'J 

^ * <± * © ms±i^ & £ ft a &o 

3. X# 
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U4\ A, R9^<fcth*R 10 li^n-enByl3i;[5]«T"fe§) T*fet)> Yififr^mtt 
4. A#-CH=CH-T"&»K R 9 ££tHt 10 «&r£N£-*§t3&-3T 



R 11a 



Rl2a ^ { c H2 ) n 

&LT7j<fSlJ^£;feii-COR 13c (st^k R 13 «{±7jc^^ {SaT^i/^uStfcfcMt 
£38***1-) %^-r*ffl5*©(6ffl»3JSfB«©[l,2,4] h U7»;d 

5. A#BfcltJgi : F"C&»K R 9 i?J;l5R lo 0-^^7ic^^ 
;i/*;i/afe-CfeS»*©l5HIS3«iB«©[i,2,4]h 'J7 ( ;n[i ( 5-a]tfy^>ii 

6. X# 

< 

N— 

tfTk^M^T-feSSI*® 1 £fcfc*2f3«©[l,2,4]b U7VD[l,5-a]KU 5S?>R 

7. It*©§SHfi§ lIl~316Jf ©^rftfrtCEBiiClU^] h 'J7^n[l,5-a] 

8. »*©«Sffl*l«-«6«©V>-rtlA i fclBtt©[l,2,4] h 'J7VP[l,5-al 
t: IU $;>8l3li*:*fcH:*©lia±llF$*n4ttl%*»fiR^fc lt^t57r 
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t: us *j >mmfo t ft at % <dmm±&® * m mm&ft t u x^wr a ^~ 

10. 7f; i/>A 2 A^^^J©«©fe«)©af ^OIeHB 1 Jl-fil 6 £ 
©^Ttl^HI3K©[l,2,4] h 'J 7^p[l,5-a]t'J ^ i> >S§##:£ fci**©3UI± 

lJS~||6JSm^ftfr£i3f60[l,2,4] h U 7V'D[l,5-a]t'J ^ i> >S§3Mfcg; 
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